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Abstract— Introduction: High blood triglyceride 
(TG) level is a risk factor for cardiovascular disease. 
Green tea, as a beverage, may reduce postprandial 
blood TG level through inhibition of fat absorption 
in the intestinal lumen. The aim of this study was to 
assess the difference of postprandial blood TG level 
changes between treatment group (high-fat meal and 
green tea beverage containing 738 mg of catechins) 
and control group (high-fat meal and plain water 
containing 0 mg of catechins). 
Methods: The study was a randomized, single-blind, 
parallel-group clinical trial including 40 healthy 
young women. Blood was collected immediately 
before the meal and then at 2 and 4 h thereafter of 
each group. Method of TG measurement: GPO-PAP, 
using Beckman CX 5-CE machine and Good’s buffer 
reagent. 
Results: Postprandial blood TG level at 4 h in the 
treatment group was significantly lower compared to 
the control group (1.00 ± 0.27 vs. 1.22 ± 0.34 
mmol/L, p = 0.03). The change in blood TG level 
from baseline to 4 h postprandial was also 
significantly lower in the treatment group compared 
to the control group (0.21 ± 0.14 vs. 0.37 ± 0.26 
mmol/L, p = 0.02). 
Conclusion: It was concluded that green tea 
ingestion during high fat meal suppressed 
postprandial elevation of TG 4 hour after meal. 
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INTRODUCTION 
Cardiovascular diseases are major causes of death in 
the world. It was estimated that in 2015 the number 
of deaths caused by cardiovascular diseases would 
reach 20 million. One of the main risk factors for 
cardiovascular disease is dyslipidemia. 
Dyslipidemia is a lipid metabolism disorder 
signed by either increased or decreased blood lipids.3 
The main type signs of lipid disorder are increased of 
total cholesterol level, low density lipoprotein 
cholesterol (LDL-C), and triglyceride (TG), as well 
as decreased of high density lipoprotein cholesterol 
(HDL-C). The causes of dyslipidemia include 
imbalanced diet, high-fat meals, inadequate dietary 
fiber intake, and inadequate physical activity.4,5  
 Tea is a popular beverage in Asia and the second 
most consumed beverage worldwide after water. 
Among all types of tea, green tea has become well-
known due to its beneficial health effects. Green tea 
contains catechins, which has antioxidant, 
antiinflammatory, anticarcinogenesis, 
antihypertension, antiobesity, antidiabetic, 
antiplatelet, vasodilation, and hypocholesterolemic 
effects.  
Human and animal studies have shown that 
green tea catechins may lower blood cholesterol and 
TG level by inhibiting the synthesis of pancreatic 
lipase, which plays a role in digestion and absorption 
of fat, therefore fat absorption is inhibited and 
cholesterol is excreted through feces.15,16 Green tea 
catechins disturb fat emulsification process, causing 
bigger size of fat droplets, therefore inhibiting fat 
digestion.  
 
METHODS 
Green tea beverage 
Five bags of green tea were brewed using 300 mL of 
hot water at 90°C for 3 minutes. The catechins 
content was analyzed at laboratory. The catechins 
content was 3691.45 ppm = 369.145 mg/100 mL = 
738.29 mg/200 mL. This study used 200 mL of the 
green tea beverage containing 738 mg of green tea 
catechins to be compared to plain water (0 mg of 
catechins) as the control. 
 
EFFECT OF GREEN TEA INGESTION ON POSTPRANDIAL 
TRIGLYCERIDE LEVELS IN YOUNG WOMEN 
Trismiyanti,1 Ida Gunawan,1 Tri Juli Edi Tarigan2 
1 Department of Clinical Nutrition, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia 
2 Division of Endocrinology, Department of Internal Medicine, Faculty of Medicine, Universitas Indonesia, 
Jakarta, Indonesia 
World Nutrition Journal vol.1 No. 1 July 2017 | http://dx.doi.org/10.25220/WNJ.V01i1.0006 24 
Subjects 
After obtaining ethic approval from the Research 
Ethics Committee of Faculty of Medicine, 
Universitas Indonesia, recruitment for the study 
subjects was announced to all female undergraduate 
students aged of 19−24 years undergoing clinical 
education at Tangerang Regency General Hospital in 
Banten. Forty subjects were recruited for the study; 
each had a normal BMI according to the BMI cut-
offs in Asian and Pacific populations (18.5−22.9 
kg/m2),22 had normal blood pressure (<120/80 mm 
Hg),23 had fasting blood TG level of <1.70 mmol/L,24 
and gave written consent to participate in the study. 
Exclusion criteria included smoking, alcohol 
consumption, pregnant or lactating, history of 
cardiovascular disease, diabetes mellitus, kidney 
disease, or liver disease, consumption of any 
supplement or food containing catechins, 
consumption of any drug that may affect lipid 
metabolism, i.e. fibrates, statins, progestins, steroids, 
and a history of gastritis after ingesting tea. 
 
Study design and experimental protocol 
This study was a randomized, single-blind, parallel-
group clinical trial to compare the change of blood 
TG level between groups of 2 and 4 h after the 
ingestion of 200 mL of green tea beverage containing 
738 mg of green tea catechins, and control group of 
200 mL of water ingestion. The subjects were 
divided into two groups (treatment and control 
groups) through block randomization, resulting in 20 
subjects in each group. 
In the morning after 12 h fasting overnight, 
blood samples were collected from the subjects. The 
subjects were then given 200 mL of green tea 
beverage or 200 mL of hot water. No sugar or 
artificial sweetener was added to either beverage. 
The two beverages both were served with a high-fat 
meal (>35% of total energy from fat), which consist 
of margarine and granulated sugar smeared on sliced 
white bread (consisted of 46 g of carbohydrate, 23.5 
g of fat, and 7 g of protein for a total energy of 1.77 
MJ (or 422 kcal)). The meal and the beverage were 
consumsed and finished within 10 minutes. Blood 
samples were collected at 2 and 4 h after the meal. 
All blood samples were sent to the laboratory for TG 
level assessment. 
 
 
 
Statistical analysis 
Result data were analyzed using the Statistical 
Package for Social Science (SPSS) 11.5.  
Shapiro-Wilk test was used to assess the distribution 
of the data. All data are normally distributed; 
therefore all results are presented as mean ± SD. 
Unpaired t-test was used to compare the data 
between the two groups. Significant difference was 
determined if p <0.05. 
 
RESULTS 
Subject characteristics 
All 40 subjects were included in this study. There 
was no significant difference in age or BMI between 
control and treated groups (Table 1).  
Every subject ingested ≥95% of the whole meal and 
beverage served. The meal and the beverage were 
well-tolerated by the subjects. 
 
Triglyceride 
There was no difference in fasting blood TG level 
between control and treatment groups, showing that 
the two groups were similar at baseline. Triglyceride 
level at 2 h postprandial showed no significant 
difference between treated and control groups. 
However, at 4 h postprandial, there was a significant 
differences in blood TG level and blood TG level 
change between treated and control groups (Table 2). 
 
DISCUSSION 
This study aimed to explore the effect of ingesting 
200 mL of green tea beverage containing 738 mg of 
green tea catechins compared to plain water on 
postprandial blood TG levels in young women. This 
study was conducted as an effort to find out a way to 
prevent cardiovascular diseases in the scope of 
nutrition studies. 
 The study used young subjects to ensure normal 
body metabolism and normal lipoprotein lipase 
activity.6 Only female subjects were recruited 
because elevation of postprandial blood TG level 
may be influenced by sex, i.e. elevation of 
postprandial TG level in men would be higher than 
in women.6,27 In addition, subjects with normal BMI 
were chosen because it was found that in overweight 
and obese subjects blood TG level was still high even 
after 10–12 h postprandial.27  
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Blood samples for the TG level assessment were 
collected after the subjects fasted for 12 h in order to 
obtain endogenous blood TG levels (not influenced  
by the previous meal).24 The postprandial blood TG 
levels were assessed twice (at 2 h and 4 h 
postprandial) to adequately predict the peak of the 
postprandial TG level. After 2 h postprandial, 
triglyceride-rich chylomicrons are already in the 
circulation.28,29 Whereas, the time to reach the peak 
of blood TG level varies between 2 and 7 h 
postprandial.26,27  
In individuals ingesting 15−30 g of fat, 450−900 mg  
 
of green tea catechins are needed to suppress 
postprandial hypertriglyceridemia.19 According to a 
meta-analysis by Zheng et al.31, the dose of catechins 
used in the present study is still safe and does not 
cause adverse effects. 
In this study, there were no significant 
differences in the blood TG level and the change in 
blood TG level at 2 h postprandial between the 
control and treatment groups. This is in accordance 
with the study by Koutelidakis et al.32 that reported a 
significant difference at 3 h postprandial. It is 
probably because at 2 h postprandial the catechins 
has not reached the intestine. 
At 4 h postprandial, the blood TG level and 
the change in blood TG level in the treatment group 
were significantly lower than those in the control 
group. This corresponds with the results of previous 
studies.30,32,33 Green tea catechins are assumed to be 
able to affect the size of fat droplets, resulting in 
inefficient fat emulsification process.33 In addition, 
green tea catechins may inhibit the synthesis of 
pancreatic lipase, which plays a part in fat digestion 
and absorption.15,16 
 
In conclusion, the results of the this study 
suggest that green tea ingestion can lower the 
elevation of blood TG level after a high-fat meal in 
young women, and the effect was reached at 4 h 
postprandial. Further studies are needed to 
characterize the effect of green tea ingestion on 
postprandial blood TG level in male subjects and also 
in subjects with dyslipidemia. 
 
 
 
 
World Nutrition Journal vol.1 No. 1 July 2017 | http://dx.doi.org/10.25220/WNJ.V01i1.0006 26 
Conflicts of Interest 
The authors declare that there is no conflict of interest regarding 
publication of this paper. 
 
Acknowledgment 
This research was partially supported by Tangerang Regency 
Global Hospital, Banten, Indonesia. We thank our colleagues 
from Clinical Nutrition Department, Faculty of Medicine, 
Universitas Indonesia who provided insight and expertise that 
greatly assisted the research.  
 
REFERENCES 
1. Badan Penelitian dan Pengembangan Kesehatan. Riset 
Kesehatan Dasar Riskesdas 2013. Jakarta: Kementerian 
Kesehatan RI, 2013.  
2. Badan Penelitian dan Pengembangan Kesehatan. Riset 
Kesehatan Dasar Riskesdas 2007. Jakarta: Kementerian 
Kesehatan RI, 2007.  
3. Adam JMF. Dislipidemia. Dalam: Sudoyo AW, Setiyohadi 
W, Alwi I, Simadibrata M, Setiati S. Buku ajar ilmu 
penyakit dalam. 5th ed. 2009. p. 1984−92. 
4. Pradono J, Senewe F, Kristanti CM, Soemantri S. Transisi 
kesehatan di Indonesia (Kajian data SURKESNAS). Jurnal 
Ekologi Kesehatan. 2005;4:336−50.  
5. Schaefer EJ. Nutrition in the prevention of coronary heart 
disease and the management of lipoprotein disorders. In: 
Ross AC, Caballero B, Cousins RJ, Tucker KL, Ziegler 
TR, editor. Modern Nutrition in Health and Disease. 11st 
ed.   Philadelphia: Lippincot Williams & Wilkins 2012. 65. 
p. 860−74. 
6. Lopez-Miranda J, Williams C, Lairon D. Dietary, 
physiological, genetic and pathological influences on 
postprandial lipid metabolism. Br J Nutr. 2007;98:454−73. 
7. Gropper SS, Smith JL. Advanced nutrition and human 
metabolism. 6th ed.  Canada: Wadsworth Cengage 
Learning 2013.  
8. Konsumsi kalori perkapita/hari minuman teh di Indonesia. 
Survei Sosial Ekonomi Nasional (Susenas). Biro Pusat 
Statistik 2013.  
9. Seeram NP, Henning SM, Niu Y, Lee R, Scheuller HS, 
Heber D. Catechin and caffeine content of green tea dietary 
supplements and correlation with antioxidant capacity. 
Center for Human Nutrition 2006. 
10. Velayutham P, Babu A, Liu DM. Green tea catechins and 
cardiovascular health: An update. Curr Med Chem. 
2008;15:1840-50. 
11. Chacko SM, Thambi PT, Kuttan R, Nishigaki I. Beneficial 
effects of green tea: a literature review. Cm journal. 
2010;5:13-22. 
12. Prior RL. Polyphenols and Flavonoids. In: Ross AC, 
Caballero B, Cousins RJ, Tucker KL, Ziegler TR, editor. 
Modern Nutrition in Health and Disease. 11th ed.  
Philadelphia: Lippincot Williams & Wilkins; 2012. p. 494-
505. 
13. Khan N, Mukhtar H. Tea polyphenols for health 
promotion. Life Sci 2007;81:519-33. 
14. Clifford MN, Hooft JJVD, Crozier A. Human studies on 
absorption, distribution, metabolism, and excretion of tea 
polyphenols. Am J Clin Nutr 2013;98:1619S–30S. 
15. Wang S, Noh SK, Koo SI. Green tea catechins inhibit 
pancreatic phospholipase A2 and intestinal absorption of 
lipids in ovariectomized rats. J  Nutr  2006;136: 2791−6. 
16. Koo SI, Noh SK. Green tea as inhibitor of the intestinal 
absorption of lipids: potential mechanism for its lipid-
lowering effect. J Nutr Biochem 2007;18:179−83. 
17. Chan PT, Fong WP, Cheung YL, Huang Y, Ho WKK, 
Chen ZY. Jasmine green tea epicatechins are 
hypolipidemic in hamsters (Mesocricetus auratus) fed a 
high fat diet. J Nutr 1999;129:1094−1101. 
18. Bursill CA, Abbey M, Roach PD. A green tea extract 
lowers plasma cholesterol synthesis and upregulating the 
LDL receptor in the cholesterol-fed rabbit. Atherosclerosis 
2007;193:86−93. 
19. Ikeda I, Tsuda K, Suzuki Y, Kobayashi M, Unno T, 
Tomoyori H, dkk. Tea catechins with a galloyl moeity 
suppress postprandial hypertriacylglycerolemia by 
delaying lymphatic transport of dietary fats in rats. J Nutr 
2005;135:155−9. 
20. Cassidy A, Wiseman H. Phytochemicals. In Caballero B, 
editor. Guide to Nutritional Supplements. UK: Elsevier 
2009. Hal 290-7. 
21. Data penduduk sasaran program pembangunan kesehatan 
2007−2011. Pusat data dan informasi Departemen 
Kesehatan Republik Indonesia 2009. 
22. Consultation WE. Appropriate body mass index for Asian 
populations and its implication for policy and intervention 
strategies. Lancet 2004;363:157−63. 
23. NIH/NHLBI/NHBPEP. The seventh report of the joint 
national commitee on prevention, detection, evaluation, 
and treatment of high blood pressure. NIH publication, 
2004. 
24. Perkumpulan Endokrinologi Indonesia. Konsensus 
pengelolaan dislipidemia di Indonesia Jakarta: PB 
PERKENI 2012. 
25. Harun SR, Putra ST, Chair I, Sastroasmoro S. Uji klinis. In: 
Sastroasmoro S, Ismael S, editor. Dasar-dasar Metodologi 
Penelitian Klinis. 4th ed. Jakarta: CV. Sagung Seto, 2011. 
p. 187−244.  
26. Zampelas A, Peel S, Gould BJ, Wright J, Williams CM. 
Polyunsaturated fatty acids of the n-6 and n-3 series: 
effects on postprandial lipid and apolipoprotein levels in 
healthy men (Abstract). Eur J ClinNutr 1994;48:842−48. 
27. Cohn JS, McNamara JR, Cohn SD, Ordovas JM, Schaefer 
EJ. Postprandial plasma lipoprotein changes in human 
subjects of different ages. J Lipid Res 1988;29:469−79. 
28. Marks DB, Marks AD, Smith CM. Metabolisme Lemak. In: 
Biokimia kedokteran dasar: Sebuah pendekatan klinis, 
1996. p. 478-503.  
29. Fisher WK, Bloomer RJ. Exacerbated postprandial 
oxidative stress induced by the acute intake of a lipid meal 
compared to iso energetically administrated carbohydrate, 
protein, and mixed meal in young, healthy men. Am J Clin 
Nutr 2010;29:373-81. 
30. Unno T, Tago M, Suzuki Y, Nozawa A, Sagesaka YM, 
Kakuda T, Egawa K dkk. Effect of tea catechins on 
World Nutrition Journal vol.1 No. 1 July 2017 | http://dx.doi.org/10.25220/WNJ.V01i1.0006 27 
postprandial plasma lipid responses in human subjects. Br 
J Nutr 2005;93(4):543−7.  
31. Zheng XX, Xu YL, Li SH, Liu XX, Hui R, dan Huang XH. 
Green tea intake lowers fasting serum total and LDL 
cholesterol in adults: a meta analysis of 14 randomized 
controlled trials. Am J Clin Nutr 2011;94:601−10. 
32. Koutelidakis AE, Ralidis L, Koniari K, Panagiotakos D, 
Komaitis M, Zampelas A, dkk. Effect of green tea on 
postprandial antioxidant capacity, serum lipids, C-reactive 
protein and glucose levels in patients with coronary artery 
disease. Eur J Nutr 2014;53:479-86. 
33. Walkowiak J, Bajerska J, Kargulewicz A, Lisowska A, 
Siedlerski G, Szczapa T dkk. Single dose of green tea 
extract decreases lipid digestion and absorpstion from a test 
meal in humans. ABP 2013;60:481-3. 
34. Yashin A, Nemzer B, Yashin Y. Bioavailability of tea 
components. J Food Res 2012;1:281-90. 
 
